INTRODUCTION {#sec1-1}
============

Blunt abdominal trauma, is a common clinical issue of these days in the world because of the rapid increase in the amount of motor vehicle accidents.\[[@ref1][@ref2]\] Immediate evaluation of the patients' abdomen affected with blunt abdominal trauma is a critical and controversial issue in the emergency for the physicians. Blunt abdominal trauma forms a high percent of trauma cases and considering the place of important organs of the body inside the abdomen, if the organs were injured and ruptured without timely diagnosis, this condition can lead to irreversible conditions and even death.\[[@ref3][@ref4]\]

Diagnosis of blunt trauma based on physical examination may be unreliable because of the patients' consciousness status changes, drug effects, and other associated damages.\[[@ref5]\] Other procedures such as DPL (Diagnostic Peritoneal Lavage), computerized tomography scan (CT) and FAST (Focused Assessment with Ultrasound for Trauma) can be used in the patients with blunt trauma.\[[@ref6][@ref7][@ref8][@ref9][@ref10][@ref11]\]

DPL offers information about the presence or absence of peritoneal fluid in the abdomen, but it is an invasive procedure with the possible complications such as vascular injury, bowel perforation, bladder perforation or wound complications with an incidence of about 1-9%.\[[@ref5]\] Besides, if done, this approach leads to a reduction of accuracy in the subsequent processes such as ultrasound or CT scan because of the presence of air or fluid in the abdominal cavity.\[[@ref5][@ref12]\]

Abdominal CT scan is the gold standard in abdominal evaluation, but there are some barriers in the use of CT scan, which is not seen on ultrasound, and they include the risk factors of artifact during the patient movement, renal poisoning, X-ray exposure, and need to move the patients.\[[@ref13][@ref14][@ref15]\] As a result, ultrasound is introduced as a useful tool in the evaluation of abdominal trauma since 1990, and even some studies regarding the specificity of ultrasound from 70% to about 100% which is better than physical examination and DPL.\[[@ref16]\] (1) Rose *et al*., in a prospective study of 280 patients reported that 52% of the control group (not examined by ultrasound in the Emergency Department), eventually needed a CT scan compared with 36% of the cases who used ultrasound examination, concluding that routine use of ultrasound in the evaluation of the patients with blunt abdominal trauma reduces the need for CT scans.\[[@ref17][@ref18][@ref19]\]

FAST is a screening technique for the detection of free intra-peritoneal fluid of the patients with blunt abdominal trauma, which in many cases is used as a substitute for peritoneal lavage.\[[@ref20]\] The most common protocol is the evaluation of para hepatic sites, para splenic, para colic gutters, pelvis and also pericardial bleeding check.\[[@ref9]\] To check the fluid collection, curvilinear array probe with frequency of 3.5-5 MHZ is suitable for that the increasing frequency (surface probe) allow to more surface area visible.\[[@ref21]\] In FAST protocol of emergency medicine, it does not mention to use the surface probe (linear array probe 6-10 MHZ). However, this study seems necessary and critical regarding the high prevalence and high importance of blunt abdominal trauma in order to avoid losing time in the detection of intra-abdominal trauma and avoiding repeated para-clinical evaluations and the necessity of quick decision making in the process of timely surgery and discharging. Although in this regard, clinical examination is considered the most important technique in the evaluation of trauma patients, in many cases it is not enough as the only action.\[[@ref22]\]

Ultrasound, as a screening tool is inexpensive, accurate, simple and accessible, being used in the emergency department.\[[@ref23]\] Free fluid in the abdomen, due to intra-abdominal blunt trauma can be determined by surface probe of ultrasound. Since the importance of this free fluid in hemodynamic stable patients with blunt trauma is associated with the unknown outcome for surgeons, this study was performed to evaluate the role of ultrasound surface probe as a screening method in evaluating the patients with blunt abdominal trauma.

MATERIALS AND METHODS {#sec1-2}
=====================

This descriptive-analytical study was performed on the patients with blunt abdominal trauma admitted to University Referral Hospital, Al-Zahra (A. S.), and emergency section from Feb 2011 to Feb 2012. The study population consisted of all patients with blunt abdominal trauma.

The patients with hemodynamic stability; and negative FAST and positive interloop fluid results were included. The patients with history of pregnancy, free fluid in the abdomen such as ascites; intra-abdominal infections; prior DPL, peritoneal dialysis, and penetrating abdominal trauma were not also included. Co incidence trauma of the pelvis or hip fracture, and those died before the completion of the research process as well as the patients with GCS \<15 were excluded from the study because of unreliable abdominal examination.

After admission of the patients to the emergency department, initial emergency managements and clinical evaluation (history and clinical examination) were performed. FAST was done by an emergency medicine physician on admission. If the initial FAST was negative, the patients underwent ultrasound in radiology department. If interloop fluid was reported, the initial FAST was considered as false results and the patient entered into the study. The patients were monitored for three hours in the emergency department, being checked for vital signs, abdominal examination and repeated blood tests including the hemoglobin and hematocrit levels on admission and after 3 hours. Based on radiologist report on free fluid in the abdomen during three evaluations, they were categorized into two groups including the decreased and fixed or increased fluid. Both groups were provided with surgical consultation and their remedy process was followed by the project executor. This included the investigation of the patients' need for surgery, surgical mortality record, CT scan and its findings, checking Hb drop of more than 2 units during the evaluation.

All other information including the age and gender were recorded in the specific check list designed for this purpose. The obtained data finally were analyzed using the SPSS software, version 20. Chi-square and t-tests was performed for statistical analysis.

RESULTS {#sec1-3}
=======

In this study, 45 patients with blunt abdominal trauma were studied. Mean (SD) age was 29.3 ± 15.2 years, with the range of 14-70 years. Most of the patients were male (82.2%).

The patients examined for abdominal tenderness twice; the result of the first and second examinations was negative in 27 patients (60%) and 31patients (69.9%) respectively (*P* = 0.34).

Abdominal ultrasound results showed that in 16 patients (35.6%), the free fluid had increased during 3 hours evaluation, and in 29 patients (64.4%) it was decreased.

The frequency percentage of the people with general agreement between the first examination and ultrasound is 77.8% which includes 12 cases with the existence of fluid and 23 cases with the lack of fluid. Kappa agreement test was performed on the mentioned data and it also showed that the general agreement between the first examination and ultrasound was 0.53, which is statistically significant (*P* \< 0.001). Results regarding the agreement between examinations and ultrasound have been shown in [Table 1](#T1){ref-type="table"}.

###### 

Frequency distribution of the clinical results of the patients in two times examinations and abdominal ultrasound report

![](JRMS-19-23-g001)

The mean (SD) systolic blood pressure of the patients was 112.9 ± 14.3 mm Hg in the first examination and 108.8 ± 19.1 mm Hg in the second examination (*P* = 0.17). Mean (SD) pulse rate in the first and second examination was, 94.2 ± 19.1 and 94 ± 15.3 times per minute respectively (*P* = 0.86).

In the CT scan investigation, most of the patients had splenic rupture (50%) \[[Figure 1](#F1){ref-type="fig"}\].
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Comparison of CT scan and ultrasound of the patients showed that from 17 patients with CT abnormalities, in 14 patients (82.4%) the free fluid level had increased, and in 3 patients, the free fluid was decreased. Those with decreased free fluid were discharged well from the surgery service. In two patients with normal CT, the liquid levels were increased one patient had a rupture of the intestines which were diagnosed during surgery. The second patient was under serial evaluation of surgeon and discharged well from surgery service.

Based on these results, ultrasound with surface probe showed sensitivity level of 82.4% and specificity of 92.9%. Positive and negative predictive value of ultrasound with surface probe was also 87.5% and 89.7% respectively with LR^+^ = 11.53 (95% CI = 2.98-44.6) and LR^-^ = 0.19(95% CI = 0.07-0.53). The results are shown in [Table 2](#T2){ref-type="table"}.
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Frequency distribution of computerized tomography (CT) scan and abdominal ultrasound in determining the free fluid
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The study of hemoglobin level in the patients with increased free fluid showed that in 6 patients (37.5%) decreased hemoglobin level was observed and in 10 patients (62.5) the level was not changed. (*P* = 0.001).

The findings of the CT scan, ultrasound and hemoglobin level is shown in terms of surgery in [Table 3](#T3){ref-type="table"}. According to this table, hemoglobin level decrease, ultrasound findings, and results of the CT scan findings, were significantly different in terms of the findings of the surgery.
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Distribution of hemoglobin level, abdominal ultrasound and computerized tomography (CT) results in terms of performing the surgery in evaluated patients
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A significant difference in the serial examination based on the CT scan was observed. Based on Kappa test, an agreement degree of 0.63 was obtained between the examination and CT scan (*P* \< 0.001). Despite the negative serial examination in 4 patients (23.5%), the CT scan result was positive in these patients.

DISCUSSION {#sec1-4}
==========

The purpose of this study was to determine the role of ultrasound surface probe as a screening method in evaluating the patients with blunt abdominal trauma. Nowadays trauma is a major cause of the patients referred to emergency sections all around the world, especially in the developing countries. Determining injury level in order to take timely medical treatment is of high importance. In order to determine the type and extent of damage, the use of CT scans are very helpful, but due to lack of CT scans in all medical care centers ultrasound is one of the tools that are more available and is also easier to work comparing CT scan.

In this study, most of the patients were male and young. The result of the first examination was positive in 40% of the patients and negative in 60%. Also, in the second examination 31.1% was positive and 68.9% negative, but there was no significant difference between the first and second examination results. Also, the results of abdominal ultrasound showed that 35.6% of the patients had fixed or increased abdominal free fluid, while in 64.4% it was decreased. According to this study, despite the negative serial examination in 4 patients (23.5%), CT scan results were abnormal. Therefore, regarding the findings from the physical examination it cannot be judged correctly about the intra-abdominal trauma and lack of it. However, examination is usually the first step to determine the severity of injury to the patient.

In the CT scan investigation, most of the patients had splenic rupture similar to other study (11).

Comparison of CT scan and ultrasound of the patients showed that from 17 patients with CT abnormalities, in 14 patients (82.4%) the free fluid level had been fixed increased, and in 3 patients it was decreased who had previously free fluid in CT and then were discharged from the surgery section fully recovered. This is while 2 patients with normal CT free fluid levels had increased. One patient was a case with rupture of the intestines surgically diagnosed, and the second one was discharged from surgery service fully recovered.

Based on these results, ultrasound with surface probe had a high sensitivity and specificity. Also based on the results, positive and negative predictive value of ultrasound with surface probe was 87.5% and 89.7%.

Moreover, 37.5% of the patients with increased fluid levels had decreased levels of hemoglobin which may be determinant factor for prognosis. In the patients with increased free fluid in ultrasound by surface probe 82.4% had also abnormal findings in CT scan, whereas in the patients with positive results of serial clinical examination, 76.5% had abnormal CT findings. Therefore, we may confirm that free fluid observation in ultrasound is worthwhile. In this connection the results of a study by Bakker *et al*, used ultrasound as an initial method of screening in 1,149 patients' ultrasound had a high negative predictive value.\[[@ref24]\] Also, Lee, *et al*, performed for 6 years on 4,029 patients showed that ultrasound has 85% sensitivity, 96% specificity, and 95% precision. And they concluded that in positive FAST cases and the patients with low blood pressure in blunt abdominal trauma, there is a need for therapeutic laparotomy without the need for CT scan use.\[[@ref25]\]

So, the general conclusion of this study could be that using ultrasound with surface probe in the investigation of free fluid in blunt abdominal trauma patients has an acceptable value in the patients screening.
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